We report a patient with liver metastasis from gastric cancer who has achieved a 5-year survival after systemic chemotherapy. The patient was diagnosed with advanced gastric cancer and received a total gastrectomy in August 1991, followed by adjuvant chemotherapy. Liver and lymph node metastases were detected in April 1994, and systemic chemotherapy with a combination of etoposide, doxorubicin, and cisplatin was initiated. Although the liver metastasis completely disappeared, lymph node metastasis at the falciform ligament of the liver and around the portal fissure remained after six courses of this therapy. A second type of chemotherapy, a combination of 5-fluorouracil and methotrexate, was then administered, 12 times, from December 1994 to May 1995, during which time no disease progression was observed. After surgery for the metastatic lymph nodes in August 1995, no progression was observed until December 1998, when a tumor thrombus was detected in the portal vein. Combination chemotherapy of irinotecan and cisplatin was initiated in January 1999. Although tumor regression was achieved after two courses of this, the disease continued to progress after five courses. In July 1999, a fourth type of chemotherapy, using 1 M tegafur-0.4 M gimestat-1 M otastat potassium (S-1), was initiated, and size reduction of the tumor thrombus was achieved; this therapy has continued to the time of submission of this report.
Introduction
Although the prognosis of patients with unresectable or recurrent gastric cancer is poor, with the median survival time being about 7 months, a survival benefit of systemic chemotherapy for unresectable or advanced gastric cancer has been shown by several phase II studies [1] [2] [3] . In 226 patients enrolled in phase II studies by the Gastrointestinal Oncology Study Group of the Japan Clinical Oncology Group, the 5-year survival rate was 4% (8 patients) [4] . Almost all of these 5-year survivors had lymph node metastasis as an unresectable factor, and only 1 patient had liver metastasis. Seven of these eight 5-year survivors achieved complete or partial remission after first-line chemotherapy. Thus, it appears that response to first-line chemotherapy may contribute to cure and long-term survival.
Here, we report a patient with liver metastasis from gastric cancer who has survived for more than 5 years because of successful systemic chemotherapy.
Case report
The patient was 57 years old when he received a total gastrectomy for advanced gastric cancer in August 1991. The tumor was type 2 according to the macroscopic classification of the Japanese classification of gastric carcinoma [5] , and was located in the middle part of the gastric body. Histological examination of the resected specimen revealed that the tumor was a poorly differentiated adenocarcinoma invading the muscularis propria, with perigastric lymph node metastasis. The patient received adjuvant chemotherapy with oral tegaful and uracil (UFT; 600 mg/day) for 8 months after surgery.
Abdominal lymph node metastasis and a liver metastasis (4 ϫ 4 cm in size), were detected in April 1994 (Fig. 1a) , with the patient showing a raised serum level of alpha-fetoprotein (AFP), of 300 ng/ml (normal level, less than 10 ng/ml). Combination chemotherapy, consisting of etoposide (100 mg/m , days 2 and 8) (EAP) was then initiated, and repeated every 4 weeks (Fig. 2) . The liver metastasis completely disappeared (Fig. 1b) , and partial remission of the lymph node metastasis was achieved. In November 1994, after the completion of six courses of EAP chemotherapy, AFP serum levels remained above normal limits (57.4 ng/ml), and lymph node metastasis remained around the portal fissure.
A second type of chemotherapy, consisting of methotrexate (100 mg/m 2 per day) and 5-fluorouracil (600 mg/m 2 ) with leucovorin (10 mg/m 2 , six times) (MTX/5-FU) administered weekly, was started in December 1994. However, this regimen was discontinued after 12 cycles because of patient refusal, due to nausea and vomiting. During this therapy, lymph node size and AFP serum levels showed no change.
Computed tomography (CT) detected increased lymph node size in July 1995. At surgery performed on August 10, 1995, several lymph nodes were macroscopically detected around the portal fissure; however, only four of them could be removed, because of severe fibrotic change at the hepatoduodenal ligament. Histologically, one of the four removed lymph nodes involved cancer cells. Although the patient's AFP serum levels gradually increased from March 1997, CT detected no lesions until December 1998, when a tumor thrombus was observed in the portal vein (Fig. 1c) .
Combination chemotherapy of irinotecan (70 mg/m 2 , days 1 and 15) and cisplatin (80 mg/m 2 , day 1) was initiated from January 1999, and repeated every 4 weeks. Although the size of the tumor thrombus was reduced after the first course (Fig. 1d) , tumor progression was observed after five courses had been completed, in July 1999 (Fig. 1e) .
From July 1999, S-1 (1 M tegafur-0.4 M gimestat-1 M otastat potassium; 80 mg/body per day) was then administered orally, daily. However, this therapy was discontinued after only 2 weeks when grade 2 leukopenia, grade 4 thrombocytopenia, grade 2 stomatitis, and grade 2 diarrhea appeared. CT revealed a marked reduction in the size of the portal vein thrombus in August 1999 (Fig. 1f) . S-1 therapy was then recommenced, with dose modification by administration every other week, and the partial remission has continued until the time of submission of this report, without reappearance of severe toxicity.
Therefore, this patient has survived for more than 5 years after the initiation of systemic chemotherapy against recurrence of gastric cancer.
All treatments were performed after the patient's informed consent was obtained.
Discussion
Some authors have proposed criteria for an AFPproducing gastric cancer, and it has been reported that patients with AFP-producing gastric cancer show poor prognosis after surgical resection. Although immunohistochemical staining of AFP was not performed in the present patient, the patient was diagnosed with an AFPproducing gastric cancer because of the markedly high serum levels of AFP at the time of recurrence, in the absence of other disease such as liver cirrhosis or hepatocellular carcinoma.
The use of the EAP combination chemotherapy for advanced gastric cancer was first reported by Preusser et al. [6] and showed a high response rate. Kelsen et al. [7] later reported that -compared with a combination of 5-fluorouracil, doxorubicin, and methotrexate -EAP showed severe toxicity, and they noted that it was no longer commonly used. However, Gonda et al. [8] have since reported that EAP was highly effective against AFP-producing gastric cancer. When EAP was selected as chemotherapy after disease recurrence in the present patient, complete remission of liver metastasis and partial remission of abdominal lymph node metastasis was achieved. As it is well known that cisplatin can lead to neurotoxicity at doses higher than 500 mg/m 2 , EAP was discontinued after the completion of six courses [9] .
5-FU is a key antineoplastic agent against gastric cancer; sequential MTX/5-FU chemotherapy was first reported by Bertino et al. [10] , and showed antitumor effects against gastric cancer [11, 12] . A phase II study of sequential MTX/5-FU as a second-line chemotherapy showed long survival times, despite low response rates, and could be performed at outpatient clinics [13] . For these reasons, we selected sequential MTX/5-FU chemotherapy as a second-line chemotherapy after the completion of EAP. The present patient showed not tumor progression during the period of this chemotherapy.
Seike et al. [14] reported the outcomes of 18 patients with advanced gastric cancer who underwent surgery after successful systemic chemotherapy. Among the 5-year survivors, it was found that EAP was the most common chemotherapy regimen and that lymph node metastasis was the only unresectable factor at the initiation of chemotherapy. The present patient underwent surgery for a second time for abdominal lymph node metastasis. Although only some of several lymph nodes could be removed macroscopically, no recurrence of lymph node metastasis has been detected since. There is considered to be no residual disease and no recurrence around the portal fissure.
In a phase II study of a combination chemotherapy of irinotecan and cisplatin, a high response rate was observed even in patients refractory to previous chemotherapies [15] . In the present patient, it had been more than 4 years since the completion of EAP, and he showed no neurotoxicity when the portal vein thrombus appeared. Thus, it was considered that a combination chemotherapy of irinotecan and cisplatin would be effective and tolerable. Reduction in size of the tumor thrombus in the portal vein was achieved after this therapy, without evidence of severe neurotoxicity.
S-1 is a new oral fluoropyrimidine with high activity against gastric cancer, and with mild toxicity [16, 17] ; however, its activity in previously treated patients has not been clarified. Because S-1 has different antitumor mechanisms from that of sequential MTX/5-FU, it was selected as the fourth-line chemotherapy for the present patient. Although this therapy was interrupted 2 weeks after initiation because of severe toxicity, a reduction in size of the tumor thrombus in the portal vein was achieved. This therapy was recommenced with schedule modification without severe toxicity, and the patient's partial remission has continued to the time of submission of this article.
It is generally considered that systemic chemotherapy for unresectable or recurrent gastric cancer can prolong survival on an intention-to-treat basis; however, reports of 5-year survivals are still rare. Although there are some case reports of 5-year survivors [18, 19] , none of the randomized trials using systemic chemotherapy have recorded cases of 5-year survivors. Indeed, it has been estimated that the 5-year survival rate any be as low as 0.1% [20] [21] [22] [23] .
The chemotherapy regimens used in the present patient were chosen on the basis of the evidence mentioned above, and successfully resulted in a 5-year survival in spite of the presence of disease. Thus, successful systemic chemotherapy can contribute to long survival of gastric cancer patients with liver and lymph node metastasis.
